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(54) ORGANIC ELECTROLUMINESCENT DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an organic electroluminescent device in which white 
light emission at high brightness and high efficiency is possible. 
SOLUTION: In this device, plural pixels, each composed of a substrate electrode 20, an 
organic substance layer 30 having a light emitting layer, and a counter electrode 40 laminated 
on a substrate 10 in order, are disposed to be separate from each other. In this case, the light 
emitting layer has a blue light emitting layer 3 1, a green light emitting layer 32, and a red light 
emitting layer 33 provided in this order, the blue light emitting layer 3 1 includes a zone in 
which blue-color phosphor is included in blue light emitter, the green light emitting layer 32 
includes a zone in which green-color phosphor is included in the blue light emitter or green 
light emitter, and the red light emitting layer 33 includes a zone in which red-color phosphor is 
included in blue light emitter. 
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* NOTICES* 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to organic EL photogenesis equipment. It is related with 
high brightness and organic EL photogenesis equipment in which efficient white photogenesis is possible still in detail 
[0002] 

[Description of the Prior Art] For self-photogenesis, an electroluminescence element (EL element) has high visibility, and since 
it is a perfect solid-state component, it has the characteristic feature of excelling in shock resistance. Therefore, various EL 
elements using inorganic or the organic compound are proposed, and utilization is tried now. Among these elements, since an 
organic EL element can reduce applied voltage sharply, the development of various material and elements is furthered. 
Furthermore, it is effective also in lightweight-izing of display devices, such as a back light, a display, etc. which are used now. 
About the organic EL element which carries out white photogenesis, the indication of the following techniques is made 
conventionally. Namely, the thing which specifies the energy level of each class of the (1) organic EL lanunated-structure field, 
and is made to emit light using tunnel injection (the Europe public presentation patent official report of No. 039055 1) 
That the white light emitting device is indicated to be as an example with the element which uses tunnel injection as well as (2) 
and(l)(JP,3-230584,A) v ; 

(3) That the luminous layer of the two-layer structure is indicated to be (JP,2-220390,A and JP,2-216790,A) 

(4) What (JP,4-51491,A) consisted of a material from which a luminous layer is divided into a plurality and photogenesis 
wavelength is different, respectively 

(5) The thing of a configuration of having carried out the laminating of a blue emitter (fluorescence peak 380nm-480nm) and the 
green emitter (480nm - 580nm), and having made the red fluorescent substance contain further (JP,6-207170,A) 

(6) The thing of a configuration of having the field where the blue luminous layer contained the blue fluorochrome, and the green 
luminous layer contained the red fluorochrome, and containing a green fluorescent substance further (JP 7-142169 A) 

[0003] ' } 

[Problem(s) to be Solved by the Invention] However, there were the respectively following problems in the above-mentioned 
technique. That is, in (1) Europe public presentation patent official report of No. 039055 1, in order to incorporate a carrier by 
the tunneling injection by store of a carrier interface, the threshold-limit-value voltage for carrying out white photogenesis exists, 
and since it is not white , a gradation displa y is no t made to below the threshold limit value L 

(2) In JP,3-230584,A, since it is mixed photogenesis of the fluorescence object of a two color, it does not become good white. 

(3) although white photogenesis is presented in JP,2-216790,A - applied-voltage 30V - the brightness of 1 10 cds/m2 it is - 
luminous efficiency is comparatively [ with a high driver voltage ] low 

(4) In JP,4-51491,A, it is end-face photogenesis structure and is unsuitable for the intended use as the whole field. 

(5) In JP,6-207170,A, a luminous layer is a bilayer configuration, and luminous efficiency is the parvus. Still white color purity 

is bad. - • — " • - ■ 

(6) In JP,7-142169,A, a luminous layer is a bilayer, and, also for this, luminous efficiency is the parvus. 

[0004] this invention is made in view of an above-mentioned problem, and aims at offering high brightness and organic EL 

photogenesis equipment in which efficient white photogenesis is possible 

[0005] 

[Means for Solving the Problem] In organic EL photogenesis equipment with which two or more photogenesis pixels which 
according to this invention carry out the laminating of a substrate electrode, the organic substance layer which has a liirninous 
layer, and the counterelectrode one by one, and were formed on the substrate in order to attain the above-mentioned purpose 
have been arranged by dissociating, respectively A luminous layer is what has a blue luminous layer, a green luminous layer, and 
a red luminous layer in this order. Moreover, a blue luminous layer has the field which made the blue emitter contain a blue ' 
fluorescent substance. Organic EL photogenesis equipment characterized by having the field where a green luminous layer has 
the field which made the blue emitter or the green emitter contain a green fluorescent substance, and the red luminous layer made 
the blue emitter contain a red fluorescent substance is offered. 

[0006] Moreover, organic EL photogenesis equipment whose inclusion rate over the emitter of a fluorescent substance in the 
luminous layer of each above is characterized by 0.1-10 mol being % as the desirable mode is offered. 
[0007] Moreover, organic EL photogenesis equipment characterized by being the ********** arylene system compound in 
which the aforementioned blue emitter is shown by the following formula (I) as the desirable mode is offered. 
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[0008] 
[Formula 1] 



[0009] Rl - R4 show among [formula the pyridyl machine which is not replaced [ the aryloxy group of the carbon number, 6 i « 

replaced I the aryl group of the carbon numbers 6-18 which are not replaced / a hydrogen atom, the alkyl group of carbon 
numbers 1-6, the alkoxy group of carbon numbers 1-6, the aralkyl machine of carbon numbeS a subSe o 7 a 

replaced mutually and the six membered ring of the saturation which is not replaced [ the five membered rine of the mtimtinn 
1 Z n> T\ , 01 'u 3n a substitate ' « 1 « » unsaturation may be formed. HoweveTwhen Ar i" 

ifSrr? * C ° ntamS 1Umin0US kyer ° f ^ ^ansmiss ion nature electrode as ZES l7rnod is 

gap of Photogenesfw^ of fluorescence will happen and a fall of a photogenesis intensity and a 

exceeded, a driver vZge S go up " than inm, a thin film will not accomplish a layer, but if 50nm is 
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[0017] Furthermore, in the interface which two each of three fields containing the aforementioned emitter and a fluorescent 
substance form, it is desirable that the fraction which contains the common organic compound of two fields which counter, 
respectively is included. That is, when a green luminous layer is the configuration which contains a green fluorescent substance 
in a blue emitter, it is still desirable from being able to choose a common material and between element production superior 
being mitigated as an emitter. 

[0018] In this operation gestalt, it considers as the organic substance layer 30 as in a usual organic EL element, and, in addition 
to luminous layers 31, 32, and 33, the hole-injection layer 34 and the electron-injection layer 35 are arranged. These layers 34 
and 35 may be more than bilayers, respectively. Moreover, in this operation gestalt, although lurninous layers 3 1, 32, and 33 are 
made into the laminating of B/G/R, you may carry out the laminating of 1 times or more of the repeats (for example, 
B/G/R/B/G/R). As for the order of a laminating of B, G, and R, it is desirable to make it the order of B/G/R from the side which 
takes out light from the resorption of light being small. 

[0019] Hereafter, each component used for organic EL photogenesis equipment of this invention is explained concretely. 
[0020] 1 . Sufficient upright material not to ask transparency but support multicolor photogenesis equipment as a substrate used 
by the substrate this invention, is desirable. When carrying out a high definition display especially, if the gap of an organic EL 
element and a fluorescent substance layer is large, it will be absorbed by the fluorescent substance layer which photogenesis of 
an organic EL element adjoins, and the desired luminescent color will not be obtained, but an angle of visibility may be made 
small. Therefore, although it is necessary to make a transparent insulating layer thickness small, when thickness is made small, 
the mechanical strengths of multicolor photogenesis equipment, such as shock resistance, will be weakened. By arranging a 
substrate, multicolor photogenesis equipment is reinforced with this invention, and mechanical strengths, such as shock 
resistance, are raised by it. 

[0021] Although a glass plate, a ceramic plate, plastic sheets (a polycarbonate, an acrylic, a vinyl chloride, a polyethylene 
terephthalate, a polyimide, polyester resin, etc.), a metal plate, the plate that consists of the same material as the insulating layer 
mentioned later can be mentioned as a concrete material, for example, the metal excellent in mechanical strengths, such as shock 
resistance, is desirable easily. There is the reinforcement effect that a transparent insulating layer thickness is small and the 
thickness of the metal of a substrate is considerable also at a parvus case, by using a metal. The material which consists of the 
metal or alloy more than a kind specifically chosen out of the group which consists of stainless steel, iron, copper, aluminum, 
magnesium, nickel, zinc, chromium, titanium, ********** 9 silicon, germanium, and a tantalum is desirable. Such a material is 
excellent in the workability of opening formation with etching processing etc., and since it is an upright material and is moreover 
a material cheap in cost as a substrate, it is desirable. Moreover, since metallic luster can also be taken out to the side face of an 
opening like point ** when an opening is formed, the photogenesis from a fluorescent substance layer can be reflected or 
scattered about, and the multicolor photogenesis equipment which took out light efficiently and was excellent in visibility can be 
obtained. Although there is especially no limit, since the board thickness of a substrate must make formation of an opening 
highly niinute about the multicolor photogenesis equipment which performs a highly minute display, it has the integrity 
supporting multicolor photogenesis equipment, and needs the possible thing which it restricts and is made thin. Usually, it is the 
domain of 5 micrometers - 5mm, and 7 micrometers - 700 micrometers are 10 micrometers - 300 micrometers still preferably 
preferably. 

[0022] 2. What uses the large (4eV or more) metal, the alloy, the electrical conductivity compounds, or such mixture of a work 
function as the electrode matter as a substrate electrode substrate electrode is used preferably. As an example of such electrode 
matter, conductive transparent materials, such as metals, sucji^Au, CuI,JTO_and.Sn02,.and ZnO r are-mentionedrSubstrate 
— electrodes-are techniquersuch-as'a'vaculmTHe^osifion and the sputtering method, about these electrode matter, and can be 
produced by making a thin film form. Thus, when taking out the photogenesis from a luminous layer from a substrate, it is 
desirable that the permeability to photogenesis of a substrate electrode makes it larger than 10%. Moreover, below several 
lOOohms / ** of sheet resistance of a substrate electrode are desirable. Although the thickness of a substrate electrode is based 
also on a material, lOnm - 1 micrometer is usually the domain of 10-200nm preferably. 

[0023] 3. . for which what uses the parvus (4eV or less) metal, the alloy, the electrical conductivity compounds, and such mixture 
of a work function as the electrode matter is used as a counterelectrode counterelectrode -- as an example of such electrode 
matter, a sodium and sodium-potassium alloy, magnesium, a lithium, magnesium and a silver alloy, alummum/aluminum oxide 
(aluminum2 03), an aluminum lithium alloy, an indium, the rare earth metal, etc. are mentioned This counterelectrode can 
produce these electrode matter by making a thin film form by technique, such as vacuum evaporationo and sputtering. Moreover, 
below several lOOohms / ** of the sheet resistance as a counterelectrode are desirable, and the domain of a thickness of lOnm - 1 
micrometer and 50-200nm is usually desirable. In addition, in the EL element used for this invention, since it penetrates 
photogenesis that any of this substrate electrode or a counterelectrode or one side is transparent or translucent and the ejection 
luminous efficacy of photogenesis is good, it is desirable. 

[0024] In this invention, as for either [ at least ] a substrate electrode or a counterelectrode it is desirable that it is 
light-transmission nature from taking out photogenesis, and it is desirable to arrange a light filter and a black matrix in the near 
field in which the organic substance layer containing the luminous layer of the light-transmission nature electrode is not formed 
from raising color purity etc. 

[0025] As a light filter used for this invention, only the following coloring matter can mention the thing of the solid state which 
melts or distributed coloring matter in the binder resin, for example. 

[0026] Red (R) Coloring-matter: Items, such as a perylene system pigment, a lake pigment, an azo system pigment, a 
Quinacridone system pigment, an anthraquinone system pigment, an anthracene system pigment, an iso indoline system pigment, 
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and an isoindolinone system pigment, and at least two or more kinds of mixture [00271 Green (G) Coloring m^r- t„ 
-ekmdsoT^S 

****** . • 1 J { ' ^ 01or ing-matter. Items, such as a copper-phthalocvanine svstem niom^nt a « 

a resist mix, distribute or Jib^^S^^^S, V° ' ' fluorochrome ' above-mentioned resin, and 
other hand, when c^iZZ ZLZT^Tl °* ^ as a spm coat, a roll coat, and the cast method, on the 

request by technique, sSL pSttag § 3 ^ ^ t0 ^ ° Ut ^ *» P atte ™ of the light filter of a 

Zff « " " ££££2* mE "" or " ,s —* is — tai s,e » 



layer is not limited, for example is indicat I07n a a ( ! lummous : layer blue eiratter containin g a luminous 

°fNo.92/05131,meJapaneS 

5,No. .129438-specmcation is mentione^^^^ 

compound used for the SmS^ ° f ^ above - me " blue emitter in the 

later can be mentioned. Next as a compoun 5 wWcl EkTfl * ho,e " t ction Asportation layer mentioned further 
indicated by JP 3-231970 A and th Til i S- fluorescence ^tions of the above-mentioned blue emitter 
a^^^ ^^SSr mtemat,0nal PUb ' 1C PreSentah ° n patent W0 official re P°« °f No. 92/05 1 3 1 , it is the 
[0039] 
[Formula 1] 
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replaced mutually and the six membered ikS-S2S_2 "J ' ? ^ M R4 * ^ Combine ^Xfbase 
which .s not replaced / a substitute or / or an unlato^ 

^«£-r_»___^^ 



[Formula 2] 

« C-C-A* . . dm 



cyclohexyl machme, a monovalent aromatic tata^fiJSSjT t "ft* [ 3 hydr °e en «*>. a substitute or a 

ko similarly. Each subshtuent is A2. It may join toeeth^r a r , saturatlon or an unsaturation may be formed an H it 
^propyl maehtae, n . tatyl> » / s ob4 Sta STJST I? <" 6"»P. group, n-propT™ » 

alkoxy-group substitute aralkyl mL'CS^Z^^ ( ' be ^> methyl phenethyl L hine tcTI 
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[0045] thcVv.RI-M ...... ,„,, t . " Phe *«'"«l> ^»««« "aphfty! g,„ p ^ 

machine, etc ) An alVnw *L T sec-butyl, t-butyl, an isopentyl machine t tuJLa t P Py ^ oup ' an lso Propy 

feW.tt__?^ tafcfc ^-^Ar£S 

table tad, „ _S leZt^' 1 ""'T" 1 »*» > « H««, S__Z ? ™ 1 8enml f °™»» 

is [0049]. ,u,, ™ e 'P m electrons accordiiaiotr. non ****** f ■ w 1S depended on conjugated 

[Formula 3] " o_ a pi electron. As an example of O it 

-CH? - -rH, ru 



rCH._____,^CH 2 e-Hg 
-CH-CH 2 -, , 

CH 3 CH 3 -C-CH. 

-CH 2 CH Z CH 2 
-0-, -0-C0-0-, 
... - °CH2 CH_ 0- , 

-co-co-, 

-C0CH 2 CO- 
■CO (CH 2 > 2 C0-, 

CH 3 



(8- @3§) 



o^c^o 



/~\ CH 3 



[0050] ************ y. 
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as an organic EL element of this invention, and EL luminescent color obtained when the compound expressed with a general 
formula (II) is used as an organic EL element of this invention to be made not to change. That is, it is because the blue emitter 
expressed with a general formula (I) or a general formula (II) is not made not to have short wavelength-ization or forming long 
wavelength. Moreover, if conjugated system is cut and it connects with a bivalent machine, it can check going up, a uniform 
pinhole free-lancer's microcrystal or amorphous nature thin film can be obtained, and the glass transition temperature (Tg) will 
raise photogenesis homogeneity. Furthermore, synthesis or refining is equipped with the advantage made easily, without EL 
photogenesis forming long wavelength by having joined together with the bivalent machine with which conjugated system is cut. 
[005 1] Moreover, Al in a general formula (III) is the arylene machine of the carbon numbers 6-20 which are not replaced [ a 
substitute or ] or a bivalent aromatic heterocycle formula machine, and A2. The aryl groups (the phenyl group, the biphenyl 
machine, naphthyl group, etc.) or the monovalent aromatic heterocycle formula machine of carbon numbers 6-20 which is not 
replaced [ a substitute or ] is shown. R5 And R6 They are the aryl group of the carbon numbers 6-20 which are not replaced [ a 
hydrogen atom, a substitute, or ], a cyclohexyl machine, a monovalent aromatic heterocycle formula machine, and the alkyl 
group () of carbon numbers 1-10, respectively. [ a methyl group, an ethyl group, n-propyl group, an isopropyl machine, n-butyl 
an isobutyl machine ] [ sec ] - Butyl, Tert-Butyl, Isopentyl Machine, T-Pentyl Machine, Neopentyl Machine, Iso Hexyl Machine, 
Etc., The aralkyl machines (a benzyl, phenethyl machine, etc.) of carbon numbers 7-20 or the alkoxy groups (a methoxy 
machine, the ethoxy base, a propoxy group, butoxy machine, etc.) of carbon numbers 1-10 are shown. In addition, R5 and R6 
You may differ, even if it is the same. Here, a substituent may be a phenyl group which it does not have or it has an alkyl group, 
an aryloxy group, amino groups, or these bases, and even if this substituent is single, plural is sufficient as it. R5 Each substituent 
is A 1. It may join together, the five membered ring or six membered ring of a saturation or an unsaturation may be formed, and it 
is R6 similarly. Each substituent is A2. It may join together and the five membered ring or six membered ring of a saturation or 
an unsaturation may be formed. Moreover, Q expresses the bivalent machine with which conjugation is cut like the above. 
Furthermore, this Al Any of ******, meta, and Para are sufficient as combination, furthermore, this invention ~ setting -- a 
general formula (I), an above-mentioned general formula (II), or an above-mentioned general formula (III) The organic 
compound expressed needs to be the compound which presents photogenesis of the bluish violet in CIE chromaticity coordinate, 
****, blue, copper rust, or bluish green. Specifically, it is [0052]. 
[Formula 4] 

oh 

:c=ch-0<h< 

OH 



CH 3 



CH3 
CH j 

[0053] 
[Formula 5] 
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CH3 

— CH3 
%=CH^-CH = C<0 

g>CH ^HOhCH-C^g 



H 3 C 



CH=C 



CH 3 



[0054] 
[Formula 6] 



g)c,H-^C„. ( 



§>*»-o-o-«<$ 



|=c /0-OCH 3 
OCH3 



CH 3 



C=CH 



■CH= 




t-Bu 



t-Bu:1 



[0055] 

[Formula 7] 
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(0) 



CH 3 
CH 3 



i-Pr 
H 3 C CH 3 



CH 3 




[0056] 
[Formula 8] 

h 3 c 

H 3 C 




C=CH. 
H 3 C0' 



CH«c- 



CHjCHjO 



> < 



C=CH 



H 3 C0 OCH 3 



H=C 



i-Pr 



CH5O 



CH 3 



CH3Q 



H 3 C0t-Bu 0 _ 
CH 3 0 1-BU0CH3 ^"'* Pr 



[0057] 
[Formula 9] 



CH 3 CH3 

ch 3 



C=CH 



CH3 
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0 "@ 



„ CH S CHs CH 3 CHj „ 



w CHs CHs CHs CH$ w 



CH 



^CH^OCH, 

cH 3 r-cH =c ^; t _ Bu 



Xh 2 oh )W( 



,OCH_CH 3 
0CH_CH 3 



[0058] 

[Formula 10] 



-t-Bu 

CH 3 

! 

cft » \__>-CH 3 
CH 3 



-[0059] 

[Formula 11] 



CHj 



H 3 C 



CH 3 
CH 3 



^•0- o -Q-CHk 




C<H-©-0-Q)-CH.C 
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[0060] 

[Formula 12] 



t-Bu- 
t-Bu- 



:c=ch 



°^-o-^ c=cH 



CH = C 



t-Bu 



NQ^-Bu 



8f ^ = CH^^ C CH. 
^ HX 



^C-iCH.l 4 -C^CH = CH^^-CH = C <« 
0 o 0CH3 ^ 



CH 3 

C<H^-©-CH=C C'CH 

t-eu^ X_>t-e u .-b.®' 

[0061] 

[Formula 13] 

rt w 
I T 

N N 

5 5 



X>t-Bu 




[0062] It is ****. As other organic compounds, it is [0063]. 
[Formula 14] 




[0064] **** is also mentioned. Moreover, as a compound which fulfills the fluorescence conditions of the above-mentioned blue 
emitter mdicated by the Japanese-Patent-Application-No. 170354 [ five to ] specification, it is a general formula (XI). 
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[0065] 

[Formula 151 

R 58 R 39 R*° R 41 R« 
y >C=CHH^^CH=< Y X 



[0066] R37-R48 show a hydrogen atom or the alkyl group of carbon numbers 1-6 independently among [formula, respectively 
However, at least one of R37-R48 is the alkyl group of carbon numbers 1-6. Moreover, it may join together mutually and R38 
R39 and R40, R41 and R44, and R45, R46 and R47 may form the five membered ring or six membered ring of a saturation or'an 
unsaturation. X and Y show independently the aryl group of the carbon numbers 6-20 which are not replaced [ a substitute or ] 
respectively. X and Y may combine with a substituent and may form the five membered ring or six membered ring of the 
saturation which is not replaced [ a substitute or ] or an unsaturation. Here, as a substituent, the alkyl group of carbon numbers 
1-6, the alkoxy group of carbon numbers 1-6, the aryloxy group of carbon numbers 6-18, a phenyl group, the amino group a 
cyano group, a nitro group, a hydroxyl group, or a halogen atom is shown. Two or more these substituents may be replaced even 
if it is single.] It can come out and the styryl compound of the terphenylene derivative expressed can be mentioned 
[0067] Here, in a general formula (XI), R37-R48 show the alkyl group of the carbon numbers 1-6, such as a hydrogen atom or a 
methyl group, an ethyl group, n-propyl group, an isopropyl machine, n-butyl, an isobutyl machine, sec-butyl, t-butyl, an isopentyl 
machine, t-pentyl machine, a neopentyl machine, n-hexyl machine, and an iso hexyl machine, independently respectively 
However, at least one of R37-R48 is the alkyl group of carbon numbers 1-6, and especially its methyl group'or ethyl group is 
desirable. Moreover, it may join together mutually and R38, R39 and R40, R41 and R44, and R45, R46 and R47 may form the 
six membered ring of the five membered ring of a saturation or an unsaturation, a saturation, or an unsaturation. As an example 
of the styryl compound which has the five membered ring or six membered ring of a saturation or an unsaturation, when R38 
R39, and R46 and R47 form a saturation five membered ring, it is [0068] . 
[Formula 16] 



•CH2> 



[0069] It is [0070], when **** is mentioned and it forms a saturation six membered ring by R46 and R47 
[Formula 17] 



[0071] is mentioned. X and Y show independently the aryl groups of carbon numbers 6-20, such as the phenyl group which 
is not replaced [ a substitute or ], a naphthyl group, a biphenyl machine, a terphenyl machine, a ************ machine a phenan 
tolyl group, a pyrenyl machine, and a peri ****** machine, respectively. As a substituent, here, for example A methyl group an 
ethyl group, n-propyl group, an isopropyl machine, n-butyl, The alkyl group of the carbon numbers 1-6, such as an isobutyl ' 
machine, sec-butyl, t-butyl, an isopentyl machine, t-pentyl machine, a neopentyl machine, n-hexyl machine, and an iso hexyl 
imcnme, a methoxy machine, the ethoxy base, n-propoxy group, an isopropoxy group, n-butyloxy machine, The aryloxy groups 
ot carbon numbers 6-18, such as a^lkoxy g roup of th e carbon numb ers 1 -6, such as the isobut yl oxy-base , sec-but ylox y 
-machineran-isopentyloxymchine, a t-penryloxy macKine, and an n-hexyloxy machine, a phenoxy machine, and a naphthyloxy 
machine, a nhenvl eroun. the aminn mm n mnn m™™ a «,'f™ ,»™,— „ i_ i„< . . . _ 



— „„ rv „ vl „^ lliavum6 , a ^pcnjuujy HMuiuic, ana an n-nexyioxy macnine, a pnenoxy machine, and a naphthyloxy 

machine, a phenyl group, the amino group, a cyano group, A nitro group, a hydroxyl group, or a halogen atom is mentioned Two 
or more these substituents may be replaced even if it is single. Moreover, X and Y may combine with a substituent and may form 
the six membered ring of the five membered ring of the saturation which is not replaced [ a substitute or ] or an unsaturation a 
saturation, or an unsaturation. As an example of the styryl compound which has the five membered ring or six membered ring of 

a saturation or an unsaturation, when X and Y form a saturation five membered rine it is T00721 ^ 

[Formula 18] 6 ' L J ' 

c=CH iQHQHSr CH = c : 

[0073] It is [0074], when **** is mentioned and X and Y carry out saturation six-membered-ring formation 
[Formula 19] 

[0075]**** is mentioned. .. 

[0076] The styryl compound expressed with the above-mentioned general formula (XI) can be manufactured by various 
well-known technique. Specifically, the following two technique is mentioned. 
Technique 1 general formula (a) 
[0077] 
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[Formula 20] 

(R01 2 PH_C-O O-CH 2 P(0R»2 - (01 



[0078] [-- R shows the alkyl group or phenyl group of carbon numbers 1-4 among a formula, and R37-R48 are the same as that 

of the above] The ******** acid ester come out of and expressed, and a general formula (b) 

[0079] 

[Formula 21] 



[0080] [-- X and Y are the same as that of the above among the formula] It is compoundable by the technique (Witting reaction 
or Witting-Horner reaction) of coming out and condensing the carbonyl compound expressed under base presence. 
Technique 2 general formula (c) 
[0081] 

[Formula 22] 



[0082] [-- R37-R48 are the same as that of the above among the formula] The dialdehyde compound and general formula (d) 

which are come out of and expressed 

[0083] 

[Formula 23] 
0 

x v II 

Y ^CHPtom 2 - «n 

[0084] [-- R, X, and Y are the same as that of the above among the formula] It is compoundable by the technique (Witting 
reaction or Witting-Horner reaction) of coming out and condensing the ******** acid ester expressed under base presence. 
[0085] As a reaction solvent used by this synthesis, a hydrocarbon, alcohols, and ether are desirable. Specifically, methanol; 
ethanol; isopropanol; butanol;2-methoxy ethanol;l, 2-dimethoxyethane; screw (2-methoxy ethyl) ether; dioxane; tetrahydrofuran; 
toluene; xylene; dimethyl sulfoxide; N.N-dimemylforrnamide;N-methyl pyrrolidonejl, and 3-dimemyl-2-imidazolidinone etc. is 
mentioned. Especially, a tetrahydrofuran and dimethyl sulfoxide are suitable. Moreover, as a condensing agent, a sodium 
hydroxide, a potassium hydroxide, a sodium amide, a sodium hydride, n-butyl lithium, a sodium methylate, 
potassium-t-butoxide, etc. are desirable, and n-butyl lithium and potassium-t-butoxide are especially desirable. Although reaction 
temperature changes with modalities of reaction raw material to use etc. and cannot be defined uniquely, it can usually specify 
the large area to 0 degree C - about 100 degrees C. It is the domain of 0 degree C - a room temperature especially preferably, 
[0086] Although example [ of the above-mentioned styryl compound used for below by this invention ] (1) - (26) is mentioned, 

4Ms4nvention4s^ot4imited4o-them7 

[0087] 

[Formula 24] 
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(3) 



(4) 



>CH-©-0-@-CH-<; 

©^ N§> 

'©\ ^ c w CH ' >© - 

>gh-©-H-©-ch-<; 

HjC CHs N§> 

€k /€> 

^ >=CH-©-@— ©-CH=c( 



>-«-©- ©— ©-<*=</ 

' ®\ ^ CH » _ >© 

>-CH-@-©-p-CH-C^ 

€K H 3 C N© 



C = CH 
H 3 C 



[0088] 

[Formula 25] 
(7J 



(8) 



(9) 



,CH3 



CHs 
■CH=C 



HaC 



0\ J" 5 "*^ yO 



CH 3 H S C 



llor 



(It) 



(12) 
H 3 C 



OK HjC CH 3 H3C CH 3 



CH3 CH 3 CH, ^ CHs 
CH 3 



[0089] 

[Formula 26] 
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(13) 



(141 



051 ®\ CHa CHs 



(16) 



H 3 C H3C 



t-Bu 

;c=chh^-hOk^-ch=c' 

© Et © 

UB) Q CHj m 3 CH 3 Q 



[0090] 
Formula 27] 

(19) 



i-Pr 



(20) 



Et 



CN 



<2" Br-^X. 

,C=CH-(E^— ^-(CHzUCHj _ 

*-& ^% cH _ c ^ Br 



Br 



Cb'CH CH 3 

CH=C 

>@-0H 

[0091] 

[Formula 28] 
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(23) Q-°~Q\ 



Et 



CH *C 



(24) 



C = CH 



(25) 



i-Pr 



i-Pr CH = C 



HO-OX CH3 
H 3 C 



N0 2 



(26) 



CH 3 



[0092] In addition, an aluminum complex which is shown in the following structure expression is also desirable as a blue 



emitter. 



0093] 

Tormula 29] 

21 D 22 




51 It 




[0094] R17-R19 show alkyl groups, such as a hydrogen atom and a methyl group, among [formula, and R20-R22 show a 
hydrogca atorn^ a halogen atom, alpha-halo alkyl group, alpha-haloalkoxy machine, an amide group, a carbonyl group, a sulfonyl 
machine, a carbonyloxy machme an oxy-carbonyl group, an allyl group, etc. independently respectively. Moreover, LI -L5 A 
hydrogen atom and the hydrocarbon group of carbon numbers 1-12 are shown independently respectively, and it is LI L2 and 

w™ T ?f T ^ and dng my be f0rmed] A § rade is menti «ned. the thickness of the organic luminous 
layers 31, 32, and 33 ~ usually - 0.1-50nm 0.1-200nm is l-40nm still preferably preferably 

JC»M]0^ 

wavelength of a solid state is 480nm or more less than 580nm, the coumarin derivative used as laser coloring matter which 

" I , T ^ ? f eXampk ' is hdicated by ^ Eur °P e P ublic Presentation patent official report of No 
0281381 is mentioned. Specifically, it is [0096]. 
[Formula 30] 

mj^vxjuvyzr _____ 



[0097] It is ****. Furthermore, what satisfies the fluorescence conditions of the above-mentioned green emitter in the organic 
compound mdicated by JP,3-23 1970,A or the Japanese-Patent-Application-No. 279304 [ two to ] %^Bc^S^S 
Furthermore, the metal complex of 8-hydroxyquinoline or its derivative can be mentioned as a desirable thing. JSSS^t is 
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a metal-chelate oxy-****** confound containing the chelate of an oxine (generally an eight quinolinol or 8-hydroxyquinoline). 
Such a compound shows a high level performance and is easily fabricated by the thin film gestalt. The example of an oxy-****** 
compound fills the following structure expression. 
"0098] 



Formula 31] 











) n 


. 0-n/t + ft > 



[0099] [- Mt expresses a metal among a formula and an atom required in each, in order for n to be the integer of 1-3, and for the 
position of Z to be independent and to complete at least two or more fused aromatic rings is shown] Here, the metal expressed 
with Mt can be used as the monovalence and a bivalent or trivalent metal, and are earth metals, such as alkaline earth metal, such 
as alkali metal, such as a lithium, sodium, or a potassium, magnesium, or calcium, boron, or aluminum. If it is generally a useful 
chelate compound, each the monovalence and the bivalent or trivalent metal which are known can be used. 
[0100] Moreover, the atom in which Z makes the heterocycle which one side of at least two or more fused aromatic rings 
becomes from an azole or an azine form is shown. Here, supposing it is required, it is possible to add the ring from which others 
are different to the above-mentioned fused aromatic ring. Moreover, in order to avoid adding a ******** molecule, with no 
improvement on a function, as for the number of the atoms shown by Z, mamtaining or less to 18 is desirable. 
[0101] Furthermore, if a chelation oxy-****** compound is illustrated concretely Tris Aluminum, a screw (Eight quinolinol) 
Magnesium, a screw (Eight quinolinol) Zinc, a screw (Eight quinolinol) Zinc, a screw (2-methyl-eight quinolinol) Zinc, a screw 
(Benzo-8-quinohnol) (2-me%l-8-qumolilato)aluminumoxide, a tris (eight quinolinol) indium, tris (5-methyl-eight quinolinol) 
aluminum, an eight-quinolinol lithium, a tris (5-******-eight quinolinol) gallium, tris A gallium, a screw (2-methyl-eight 
quinolinol) Calcium, 5, 7-dichloro-eight-quinolinol aluminum, tris (5, 7-dibromo-8-hydroxy quinolinol) aluminum, tris 
7-propyl-eight quinolinol)-quinolinol aluminum, a screw (5-******-eight quinolinol) (Eight quinolinol) Beryllium, a screw 
(there is 2-methyl -8 beryllium etc.) 

[0102] A blue fluorescent substance is made to contain in the white organic EL element used for this invention If a blue 
fluorescent substance is an organic compound whose fluorescence peak wavelength in the solution status is 380nm or more less 
than 480nm, there is especially no limit. It is desirable to make [ as which it was chosen from the stilbene derivative indicated by 
the Japanese-Patent-Application-No. 129438 / five to / specification, the ********** arylene derivative and the tris styryl 
arylene derivative ] a kind contain at least. This stilbene derivative is a compound which has at least two aromatic rings 
combines these aromatic rings by the vinyl group or the replaced vinyl group, and is constituted, and has an electron repelling 
group in either the above-mentioned aromatic ring or a vinyl group. A ********** arylene derivative is a compound which two 
aromatic rings combme with one arylene machine through a vinyl group or a substitute vinyl group, and has an electron repelling 
group. A tris styryl arylene denvative is a compound which three aromatic rings combine with one trivalent aromatic ring 
machine through a vmyl group or a substitute vinyl group, and has an electron repelling group. In the aforementioned derivative 
which has an electron repelling group in the molecule skeleton, this electron repelling group shows the amino group which has 
the alkoxy group of carbon numbers 1-10, the aryloxy group of carbon numbers 6-10, and the hydrocarbon group of carbon 
numbers 1-30 preferably. In the above-mentioned derivative, especially a desirable thing is a compound expressed with 
Mowing gene ral formula (IV) - (X), (IV) and ( V) ex press a stilbene derivative . (VI), and (VII) a ********** mkne deri vative - 
and - (Vin) (X) expresses a tris styryl arylene derivative. 
[0103] 



[Formula 32] 

A r I -C -C -D ' •■■ IIV) 

. O 2 — C - C -.D s • . •. . • . (VI . . . . 

R 9 R 10 



[0104] Arl shows the aryl group of carbon numbers 6-20 among [formula. R7 - R10 show a hydrogen atom or the aryl group of 
carbon numbers 6-20 mdependently, respectively. Dl - D3 The aryl group of the carbon numbers 6-20 independently replaced 
by the electron repelling group, respectively or the condensation polycyclic group machine of carbon numbers 10-30 is shown 
Here, Arl, R7, - R10 could be replaced independently, respectively, and may be replaced by the amino group which has the alkyl 
group of carbon numbers 1-10, the alkoxy group of carbon numbers 1-10, the aryloxy group of carbon numbers 6-10, the aralkyl 
machine of carbon numbers 6-10, or the hydrocarbon group of carbon numbers 1-20. Moreover, this substituent may join 
[Xf m ™ y form ^ ^ membered or six membered ° f a saturation or an unsaturation.] 

[Formula 33] 

D «_C=C - Ar 2 -C-C-D* • • <VU 

riiriz r"r' 4 

D «_C = C - a r 3 — C C - Ar 4 • • • IVIl) 
' 15 R !6 rIT R IB 
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0106] Ar2 and Ar3 show the arylene machine of carbon numbers 6-20 independently among [formula, respectively, and Ar4 
shows the aryl group of carbon numbers 6-20. Rl 1-R18 show a hydrogen atom or the aryl group of carbon numberl 6-20 
S S res P echvel y' H t re ' u ^ 2 4, and Rl 1-R1 8 could be replaced independently, respectively, and they may be 
replaced by the amino group which has the alkyl group of carbon numbers 1-10, the alkoxy group of carbon numbers 1-10 the 

77 t T*™ t 10 ' I " dd " ° f Carb0n numbers 6 - 10 ' or «* hydrocarbon group of carbon 

numbers 1-20. Moreover, these substituents may join together mutually and may form the five membered ring or six membered 
ring of a saturation or an unsaturation. D4 - D6 The aryl group of the carbon numbers 6-20 independently replaced by the 
electron repelling group, respectively or the condensation polycyclic group machine of carbon numbers 10-30 is shown.] 

[Formula 34] 



D 7 — C - C - A r *- C-C -0 8 •• • (VTA) 

Rl" R» I „ R"r 24 
C - R* 1 



C-R» 

I 

D» 

0 10 — C-C-Ar 6 -C-C-D" ■ • IIX) 

[)25 p 26 | R29 R JO 
C - R 2 

C - R 

i 

A r 8 

0 l2 -C-C- Ar 7 -C = C-flr 9 (XI 

R 3I R S2 I ••R 5S R 36 
C -R ss 

C -R» 4 

i 

A r'° 



S a '!! u ti Vaknt ar0imtic ^ of carbon numbers 6 ' 24 independently among [formula, respectively 

™1 ™„; r fz p 1 carb r numbers 6 - 20 ™v^4™-A ^ . i^2_«S 

mdLTndent Iv r^Z^T "f^^ ™^ely. D7 - D12 show the aryl group of the carbon Libers 6-20 
independently replaced by the electron repelling group, respectively, or the condensation polycyclic group machine of carbon 

Z™Z ^t' *S I?; R19 " R36 C ° Uld bC repl3Ced ^dently, respective^ 4 ma'y be r^d by "e 
amino group which has the alky group of carbon numbers 1-10, the alkoxy group of carbon numbers 1-1 0, the aralkyl mactoe 
of carbon numbers 6-10, the arylated-alkyl machine of carbon numbers 6-10, or the hydrocarbon group of arbon SSSS 
Moreover, these substituents may join together mutually and may form the five membered ring or six membered riTof a 

sssss ,"3? ?ii ab r e " mentioned 8 ri " (IV) ■ As ™ aryi ^ - «. a ^ a 

xvlvl .ronn , £ * ?° UP ', 3 P*™*' n " ch,I1C ' 3 **************** machine, an anthranil, a tolyl group, a 

^•^oilS^r r ' 3 ^ w. T**** imChine ' 3 ^P 1 * 1 * -"^ a ****** FoerinSchme, a 
Foehn machine, etc. are mentioned preferably. As an arylene machine, a phenylene group, a biphenylene machine a 
naphthylene machine, an anthra ****** machine, a terphenylene machine, a ********** machine viS^^____Ta 
^nylene machuie, a ************ ^ etc , are mentioned pxeierably^^ 



[Formula 35] 



[01 10] ************. Moreover, as an aryloxy group which is the above-mentioned substituent, the phenyl oxy-base the 
biphenyl oxy-base, a naphthyloxy machine, the anthranil oxy-base, the terphenyl oxy-base, the pyTenCylbase e t are 
rrSneTS aS P ' " T ***** ^ 2 ********** ^ a pen*! ichle a h^ -hine, 

^llZTZtlZS 1 8roup j , an aU l oxy *"*- 3 methoxy ""^ 1116 ethox y base > 211 is °p ro p° x y a 

butoxy machine a pentyloxy machme, etc. are mentioned, and a dimethylamino machine, a diethylamino machine a 
dmhenylamino machme a phenyl ethylamino machine, a phenyl methylamino machine, a iM^S^SST^ 

tZ^7^t^ P T Vl *T T* ******** «-» ^, etc^r~Srn e a2io group 
^bers 1 20 rS T*i ^ a6m y bO0Bi S eneral formilla ( IV ) °1 - - (X) - D12 are the aryl group of the carbon 

SZ S^r^fJT 1 * e hj ? °? b ° n T 15 ° f C3rb0n nUmberS U3 ° P referabl y is mentioned , and the amino 
SnefaSlh ^ ydr ° Carbon *"* of carbon ™* b ™ 1-30 preferably especially is mentioned. As this amino group, it is a 



18 of 19 



3/20/02 11 08 AM 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgLeije 



[0111] 

[Formula 36] 

- N < , (XII) 



maclune of carbon numbers 7-10 the j,™Wv m™,„ J C L I ^ gra ' of carbon numbers 1-10, the araUcyl 
replace [ ^ " f *»» ^ ° { ™ ho » DUmbers ^° "** 

may become the m^an^ ScfoE T S * f UP ^ * Y ° U 

•n«t.onedAs the above-mentioned electron repelling gr^p 1 ]J ' C ° meS ° Ut 3nd what 18 CX P ressed is 

Since it became timeout time, translation result display processing is stopped. 
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14, #3feJB3l, 3 2, 3 3£B/G/RC0ffl)|£ LT 
-e<7>-IsIBl±<7>tt!9iSL (fcifcli, B/G/ 
R/B/G/Rl) OTLf:t)^oryt\ 
itf B , G, R<7>«JlJi|Sf4, 3fe*r*t» tilt-ftl^bB/G/R 

[0 0 19] g*T\ **^(7>*r*EL*«»«^l9^b 
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#««?^fcft6Sfii:LTi4, 85H£S:ffflfc-f , 

»«^ff-£-£/J^-<^ 
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O, Sn0 2 , ZnO«<0*«1£S9!W»#*tf bft 

JHfftttffH- ISlOnm-lym, »Sl 
<fj;1 0- 2 0 0 nmCDSSI! 
[0 0 2 3 ] 3, *f[p]«« 

7/^-£ (Al 2 -0 3 ) , 7/u 

s^a- yf-^ju-frA, -fyv 1 ^, #±JftfeJ!ft£ 

ISilft 1 0 nm~ 1 u m, 5 0 ~ 2 0 0 n m 0>ffiHMf 
4*5, ^Ktcffl^^ixSEL^^fe^r 

[0024] #«s^*3^rii, Sffi*a*fc»*npi* 
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40 
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[0 0 2 7] »fi (G) ft* : /^yy^ift;^^ 

[0 0 2 8 ] #4 (B) fe* :«7^n^T->'*« 

[0 0 2 9 ]-*, /^y^-Wlitt, 393* (*T«* 
[0.0 3 0] fc*5, #7-:7^/U*£¥ffiWfcfi«8a» 

ftwmtaiwnSo 7*y^«#, 

-fy* (^v^-M ^SKtiS, ^ySffcif 

7^ys«, #y7; KWJig co* ^-y 
=/^-, ^y^-^fc, ^y/f/M^^y y-K # 
yr^yi/-h, #y*-#*-^, 4?y t f ^7/^ 
— _ff,y tf^^tfa y>y, b fp»v^W^ p 

[0 0 3 1 ] 

y yymxtitmzti, -is. &m 

7^/^o^^->rv^--y^ts^^-W^ 

[ 0 0 3 2 ] -tti^fixo^^-^-f/u^oBfftiSifl^ 
\i s TUk^%^k&&$.^\ 
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ftfflW-l 0 - 3 9 9 0 



R:R£0. 5-5, 0 utm (»ifi^5 0%£Xh/6 1 
Onra) , G:HffO. 5-5. 0^m (8i8$50% 
^i/5 4 5 nm) , B ; JRJ50. 2-5. 0 u m (8 
ii^5 0%EA±/4 6 0 nm) 
[0 0 3 3 ] »M*7-7-f^^^fe*i/-s>r^ 
^M^/^^fi #7-7>f/u 

[0 0 3 4 ] h y 

A«*^*W»OAt*:flfiJi: Ittt, (cr) , - 

ytrfr (Ni) , m (Cu) «co^Jl^j:u«-t(7>K-fls* 

ft«a*»iLTI4, ***«3. 0Et± (W10 0 

[0 0 3 5 ] SfefesSlcoAftWt 

7-7 .f/^ i p] c J: 5 fc±Efe5&£/<*f V^-^Si^ 

[0 0 3 6 ] £*fcJ:U<&««{fc»»J»fc, */<^y 

[ 0 0 3 7 ] *£ft*S:Jfl^fc»£tt, ty^yj^p 
[0 0 3 8 ] 4. ^ftl££fr«t>/g 

*.tt»BB^ 3 — 2 3197 o ^&®foz^\$mm&mW^ 

rFW09 2/0 5 1 3 4MM*5- 1 7 0 3 5 

»JR¥5 - 1 2 9 4 3 8-§-SM«lc|S«S 

*i9£f 5fci7>##tf fens, tfiu^oiim 

ffl¥3-23l 9 7 0f^, 9 2 

/ 0 5 1 3 1 5 - 1 7 0 3 4 5 ^!«fflS 

COi, 4#M^5 - 1 2 9 4 3 8#^*BS(ClE«;*ftT^ 
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¥3-23l 9 7 0H8, i^^^4#l^WO 9 2/0 
5 1 3 l#^«lCga«$nT^6±SB#-fe«3feffOS3t 

it&mt Lxn, miE-#se ( I ) 

[ 0 0 3 9 ] 
[ffcl J 

[ 0 0 4 0 ] R l _ R 4 it ^fr^il^m 

■7-, ***1^6^7^*/uS, ft*ftl-6<7)7/U3 
«*S7-18 07 7/Wi, §&t>L<f3: 

fo «ICT\ g&gte$3?$i — 6G97/U*/Ug, 

^»7-18077;^ 
£, »6-18^7D»^^r^S, ft*»l~6 
07^/u-S, i%%$$ti -6 07^*^1, 
//uS, *^y/^g, «*»6-2 0<7>7y-/u*/i,7K 
=^S, M^^:6-2 oco7 y -/M-^jfr/i^^/u 

20 s, 7-yy^-^g, */u/^>r^s, 7^/l. 
R 2 &0<R 3 tR* ttl>fctt*LT^S£4:tt<frL 
20O7y-i/yMtt, S-il^t^rt), a 



t>J=^. fiU Ax &mm&7*-\' R 1 - 

R 4 li. %tl?ft&m&l*$<D7 K^ft 
7-1 8 07 7;^M, L< f^^M^^^7f- 

^Sji^atfiifetor-fcSo ] rs$ti5v ; ^^y/L' 
7^-ytt^ft -ks (ii) 

A-Q-B * . . (II) 

^^t^-^^; (ii) 

[0 0 4 1 ] 
[ft 2] 
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t6-2ocory - u vsxft - ffi<oarsft«*«5t£ 

i/\ A 2 ttfi»t L< I34§gm^$3!f$:6- 2 OtDT y 
6 — 2 0<D7 y-A-g, P^vvUg, — ffiiT)^ 

mm^m^m, eti-ioor^n, «*»7 

Sfc^-f. ft*5, R 5 , R 6 ^-ttaftottJ; 
r 5 o&g&gteA 1 ftftfcL 

[ 0 0 4 3 1 cct% ( i ) ^r 1 -r 4 \$m 

»lrl~6^7^^i (y^S, ^f^S, n- 

;L-£, sec-^i, ter t-yf/i'l, ^ y< 
yfvuS, t-^yfvuS, vfvu£, wy^* 

v-^S) , Ml-6 07/^^v'S (y h*^£, 

^^v'S, yp^^i, ^h=3f^s§) , 

5tS (if y *y y /us) , ^^^6-8^7 y 

[0 0 4 4 ] ffc, R 1 ~R 4 tt, wftfeKB&SOJg 
^LfctMtJ:^ BP%, R 1 -R 4 tt-eti-eWB* 

£*:>-7^££,tW\ r.r.T\ «*£i*«*fti-6 

t07^^1, ftl*l-6©7^*yl, «3K»7 
-18«77M;i'i ) «*»6^18W7!I-/^ 
v-S, «*»1-6©7^S, «Jffcl-6 07y/i' 

ow7y-/^/^'^/ui, ft*»6-2oi7>r y-/u 

b^^I, 7- y y *;u#^;uS, ^/w^^ 
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y/u^g (y^/u^y^g, ^f;u7x^f;^i 
«) , 7yu = *$/£«*> 7/u*vu£ ^^^^ 
yufi, xh^ry7x^f^lf) , 7y^t*yl* 
877/^/^1 t?*^^^!, t7W*- 
y7x^;«) , 7x^Ifl*77/u^I (7 

li, 7^*^ilft7x.=;i'i (hy^S, v^y^/L-7 
x^^S, ^^^7^^/^S^^) , 7/^^y|fg 
7x-^S (y h^y7x-/l/I, xh^y7x-AS 
fcif) 7y-/^^ylli7x-^l (7x/^y7 
x=^S, f7W^y7^^I?) J>SPf*7* 

5o fil^ty^n^y^SH 7A-*^g 

ISy^o^^y^l (y fvi^y^ D^^y/ug, s ^y 

^0 7/^^y|lSy^^^i (y h^-v^p^ 
xh^yy^p^WSI) ht>^\$TV 
-/^^•ySMy^^y;i/| (7x7^yy^n 
^^^1, t7f/^^yy?n^^|) f 7^ 
-/Ugfi&v'^ p^^I (7x-;l^y^n^y^ 
g) B&g£^7^gl3, 7;u^;uSBft 

■j-7^7ug (^f^t7f^I, y^f/L't7f-^I 

, 7/^^yS^t7f^S (y h*v"*-7 3vL- 
8, s^yt7f^S« *>5VMi7y-^^r^S 
(7x^yt7f^S, ^7?vM-* 
Jtf yt7f;^S) , 7x-/uSftt7f/uI (7:x.~/u 

Oh, ^n^na^ft-l- 6 (757^^2, 7y-yU7h 
*v-g, 7x-^|, t7f/Ui, t"7x-/!/|, v"^ 

<^-niT-t>^\ r 1 -r 4 wi^-^t, ttz 

SlMCMfeoTV^t .^R 1 ^R 2 ^t^R 3 ^R 4 

[0 0 4 6 ] -^tC (I) *£>Ar l*B»<>L< 

I^SBm^M^^6-2 0O7y -U-VSIrSL, B^ 
1 1< t^^B^07ni-U'yS J 1:7x^1/^1, p - 
r/i^7x-uyi, -^7^u>S, ^"7i-i^>l, 
^-7^ i/y^-f/i/S, r> hyir yz>4 /u5, 7itv 
M^y^/uS. 7xti^^/^7y-L'>i 

c=c = ch-) cofi'&ffi«ii^h, y^, 

7^^:t'U^\ fit, AriS«fi»7x = l/^f 
50 R 1 -R 4 tttt5B«l-6»7/U3^^S, S^Sfc 
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n-y^;u-S, ^yy^f^S, sec-^I, t- 

S, *h*fS, y >fy^D^^s, ^ 
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[o o 4 7 ] miB-ittS: ( i ) r**w^fyf^ v ^ 
= ch-) s£=ffu co^^yx^^a^a^att^ 

^-h7^Wh7^-h7^^ 
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-CH; 



CH2 

[0 0 5 0] dW^^e c©±5(-*1ft**«)5- 
(I) ^fl^ft) K^WE 
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[ffc4l 



CH 3 
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CH3 



CH3 



CH 3 
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CH3 
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[0 0 5 3 ] 
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CH 3 
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CH3 



[0 0 5 4 ] Ht6] 



(11) 

19 

CH3 



CH 
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CH ^CH^ W -<g cH5 



t-Bli:t - 7>lut.«TJ5l^ 
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[0 0 5 6] 
Ut8] 




Or 



CH3 



10 
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— . — — - ■ CH 3 

/■CH-g-CH-C OA 



[0 0 5 7 ] 



50. [ft: 9] 
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y^y^S, t o t^/ug, ^y t^^sft^^&e-- 

^5, -{y^/Ul, sec-^ 
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5o ^iiboB»Sl4*-Tfca*B«Siir^Tt J: 

Y^ftfp5*ssr»ja-rs#*«, 
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*£##tfe>*l, X£Y#ft?p>**iR7gj£ [ 0 0 7 5 ] fciftfWfcilSo 
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[ 0 0 8 3 ] 
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CHP(OR)z 
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J—fr ; 2 K*v-^/-A- ; 1, 2-v>^ Y*i/ 



x-fy ; fcT* (2-* b*i/3L^fr) =c-—Tfr ; 
f-frX/Ufc^is K ; N » N- f- )V*s}V2±7 ; K ; N 
y W£4r#*tf fh7t KD77 

t lti3, *«ft^ mjja, Tkifft^ y -thy 
2*7 sf, TK^fbT- h y n-^f;Hf 
thy 7^^f7-K # y t -*/ h K^ir 

ii^teo^-m o ot;£T-o£f5K&^£T-£ 
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(18) 4^^^ 1 0 — 3 9 9 0 
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[0 0 9 4 ] [stf* R 1T -R 19 I2. */r?SS:{c, tK3? 
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2 , L 2 £L 3 liS^tfe^Lr3?#»S:JgS;LT^T 
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<5o 



3 0ifl^, 0. l-2 0 0 nra, #*L<I* 



[ 0 0 9 5 ] »fe«3fe#lCffi^bnS, 
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*0 n 5>^&|HJ»1¥»0 2 8 1 3 8 1 ^&«KlE*£*lT^ 
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7 0-!§-&«fc5^*#|fSF 2 - 2 7 9 3 0 4*KM»£ 

j&fC8-*y y y-AOtl*8-t Kn^* y y » CO 



^ 0— Mt fn J n 



[0 0 9 8] 
1^3 1] 
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•£t\ IRQ: 2 0 nmc^IEILI&ii/g^^MLfc. St^r, 
DPVB i A^O/tf- hi: DPAVB i A 9 CO**- h £ 
I^B#tcjDjR««*-&iETLtti»JB«?5i:(c, W^^^g^L 



T 2 0 nrnWlLfc ({l^ttttDPVB i ; DP A 
VB i ==4 0 ; 1 Sftfcfc) o &£DP VB iA^- 

^LTlOnmSIif If: (S^tfcliDP VB i :Q 
N = 4 0 : 1 Sfifcfc) . DPVBiAW-h 
tDCMAD^- h€r^P*{^OfRai*S-lir, 
£ Ul 0 nmSSSIlf: (8<frfcfcl*D P VB i :D 
CM=4 0 ; 3 fiSfcfc) o ftft^A 1 q (m^SA 
if) ^2 0nm«^tt -tLrc^SrKSlf^&R 

^^^ti, ntj«sK*^^-^a!£Lfco sti-* 

^^^7yB^)- s> HCAg 7^-ir-O. 5gA 

30 *u Sfcsuo^-y^yj!!*- McMg y tfv 1 g£A 
ixt, g£*i^£i x 1 o~ 4 p a £t-$eelt, Z<Dh 

(^g_^U 8 nm/s, f^P$tCAg£0. lnm/s 

<7>JS*aS7?«#LrB«««:^*ILfc ft ^8VO 

t. (CIE-feffiSS (0. 3 6, 

0. 3 4) ) . ifl^8VT«fS2. 1mA/ cm 
2 , ]@S2 0 0 c d/m 2 X'&<ofz> $*3. 7 4 (1 " 
m/W) T*£>o7l 0 

[0 13 7] [H»W2] »fe*ft»«:A lqt [ft 5 
4<? 3] fC^-f?^ y ^'Wft'&aSftJi (S*ttttAl q : £ 
^y>=40:l aft.fcfc) £ LfcCfcBWttgMfcflll 

1. 9raA/cm 2 , itl96cd/ra 2 T'S^- 



*3feLfc (C I E£g$S (0, 3 4, 
%hm3. 9 6 ( 1 ra/W) Tfeofco 

[0138] 

[ft 531 



0. 3 3)) 



(35) 



67 



6UJ&ch 8 




CH 3 



H,C 



CH 3 



CH5 



DCM 



H 



QN 




0 - 3 9 9 0 



68 





[0 13 9] [HJSfifiJ3] **3feJS<J0**£ 5 nm£ I, 

fifcft, if7^M/ITO/MTDATA/TPD/f 

*^tt8Vr*«Se«S3. 7mA/cra 2 , i*250 
c d/m 2 Te#.^-^3ttfc (C I EfeSJ^S (0. 
3 6, 0. 3 4) ) o #J^2. 5 6 (Im/W) T-&>o 

[0140] 

[#«*>»*] »±RKUfc«fc5«-*«K^J:oT, a J<7 



[11] *«Sco#«EL3B3fe»«(^-l8l*Jg1»«:l! 

[Sf^RW] 

1 0 £t£ 

2 o Stem® 

3 0 «*«S:^tp*«»« 
3 1 f?fe$63fefl 

3 2 «fe3l5feiB 
3 3 

3 4 IE7LSAJI 

3 5 m^ffiAl 

4 0 



[Hi] 



32-' 
■3f: 

■I0: 



